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Preface 


Thank you! for choosing Structural Modeling and Design using 
RFEM, Classroom in a Book 


This book was written to help you begin exploring and mastering the 
essentials on how to do structural modelling, analysis and design using 
RFEM. Dlubal has been in the forefront of providing a masterpiece 
software in structural engineering and it is my hope that as you read 
and practice the exercises and problems provided in this book, you 
would begin to explore and use it accordingly in your structural 
models. 


As a practicing structural engineer, I have tried to be concise and 
straightforward in my workflow and explanations in this book. This 
book uses the approach of learning by doing practice exercises. It 
however does not discuss every nook and corner of the software and 
should be studied side-by-side with the program’s User Manual for its 
finer details and definitions. 


At first look you might find the RFEM interface overwhelming, but that 
is a given in studying anything new. However, as you progress through 
the exercises and problems provided which goes from the simple to the 
more complex, you will then develop the confidence and skill on how 
to use it and appreciate its usefulness to whatever school thesis or 
commercial projects you undertake later. 


I am happy to hear any feedback and look forward to continue 
improving this book and subsequent texts through your feedback. Feel 
free to contact me at leonil@outlook.com with any thoughts you would 
like to share, or better join the RFEM group available in Facebook. 


I have been using RFEM in practice for some of my work. It is my hope 
that you become adept in its use and eventually help you become 
efficient in your work. All the best to you as you learn Dlubal RFEM, 
may you ‘live long and prosper’ using it. 


LEONIL LONGNO 
MScCE MBA CEng MIEI 
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Introduction 


Dlubal RFEM is a general-purpose structural engineering, analysis and 
design software. Current statistics from the Dlubal website tells us it is 
used by more than 86,000 users globally in 95 countries. It can model 
and analyse just about any structure you can think of. 


Dlubal is a software company exclusively dedicated to creating 
software for structural engineers. Their main headquarters is in 
Germany, but they have established several offices around the globe. 
Their products have been around for more than 30 years, and RFEM is 
their flagship software. The official website of Dlubal and their 


products is https://www.dlubal.com/ 


They have 2 main products, RFEM and RSTAB. RSTAB caters only with 
2D or 3D structural frame member systems, while RFEM covers both 
frame and shell members. This book covers discussion and working on 
RFEM exclusively, of which RSTAB features are already covered and 
contained within it. 


RFEM uses a modular approach. The main program RFEM is used to 
model and analyse structures. The post processing of the analysis 
results is separate and handled by ‘add-ons’ specific to how you want 
to process your results. There is an add-on for design of concrete 
members based on a specific code (e.g., ACI or EN1992), another for 
design of steel, another for glass, etc. There are add-ons for specialty 
analysis like dynamic response spectrum. And there are also add-ons 
that is used to ease and enhanced the modelling of structures and loads. 
For example, there is an add-on to automate the modelling of steel 
towers, and an add-on to automate wind loads on buildings according 
to a specific code like ASCE. 


It supports analysis using materials made of concrete, metal, timber, 
glass, foil, gas and soil as shown. It includes an extensive list of country 
specific built-in libraries of sections, for example, on steel sections as 
shown below. 
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Add the uniformly distributed load (UDL) at the bottom chord as 
follows, then LC on the bottom chord member to apply the UDL of 
10kn/m. Press ESC key to exit. 
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Load ParameNgrs 
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Your model with applied loads should look like the image below 
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Run the analysis, LC the “Calculate ALL” icon, or you can go to the menu 
Calculate>Calculate All 


It will show you the deformation diagram by default. Change the load 
combination to SLS1 and it will show you the deformation due to 
combined dead weight and live load as shown below 


#QQQC |B\E) ss cor-sis1 - 2 > (PL) vee SRS OMe SOAKED: 
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Global Deformations u [mm] 
‘COT. scLsT | . i 
Loads [km], [kN] 








From the Navigator pane we can display the Axial, Shear, and Moment 
forces diagrams as shown below. 


63 


* notice that on cross-sections when you place your cursor on a table 
row, the concerned members will be color red telling you those are the 
members assigned to that row. 


Your truss model will be generated in the workspace area as shown. 
Notice that unlike the model approach in Exercise 2, both the top and 
bottom chords have been separated into several members instead of 
just one member. However, by default the ‘member type’ of the top and 
bottom chord are ‘Beam’ not ‘Truss’, and notice also that the ends of 
these ‘beams’ are pinned (or released) at the ends. They are actually 
the same since a Truss type is a Beam type with released ends. 


* to check the ‘member type’ on any member, DLC on that member 


The diagonals and vertical are also of type Beams with released ends 
(see the small cyan coloured dots on its ends), not necessarily the same 
type “Truss (N Only)” we used in Exercise 2. However, the shear and 
moments produced on the web members will not be of significant 
amount and can be neglected. But if you prefer, you can easily change 
the member to ‘Truss N Only’ by selecting those members, RC and 
choose ‘Edit Members’ then change type from Beam to “Truss N Only’. 


* to select multiple members, CTRL+Hold then LC on the members 
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You can then add supports, load cases/combinations and loadings 
accordingly like in Exercise 2 to complete your model. 
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Exercise 4 — Truss using Model Generator 


Model the truss in Exercise 2 using Generate Model 
40 kN 
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Open the menu go to Tools > Generate Model- Members > 2D Truss 
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Generate Model - Surfaces Arc... 


Generate Surfaces from Members b Circle... 


Generate Line Releases sphere... 


Generate Surface Releases, 


“> Generate Cutting Patterns from Cells 


Beyer 


Bracing in Cells... 





On the Dialog box, choose the Truss type and enter data as shown, 
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Generate 2D Truss 
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LC ‘Ok’ to exit. 


Your truss model will be generated in the workspace area as shown 
below. Notice that unlike our manually made model in Exercise 2, both 
the top and bottom chords have been separated into several members 
instead of just one member. Since we were given the option to define 
the ‘member type’ (not available when using the Blocks method), we 
were able to define both the top and bottom chord as ‘beams’ and the 
web members as ‘Truss N Only’. In this case we only need to release the 
ends of the top chords at the apex to make it similar to Exercise 2. 


To easily release those beam ends meeting at the apex, go to the 
Tables>Members tab then change the Hinge no of members 3 (end) and 
4 (start) to a value of 1 as shown below 


7 | 





If you want to check the actual line load distribution of the area load, 
LC on the loading diagram (it will be highlighted in red color), then RC, 
then choose ‘Display Separately’. It will show you similar to below: 









a Edit Generated Load... 
Ps Delete Generated Load 







A. Disconnect Generated Load 





ey | Increase Size 
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a Display Properties... 
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From the image above, our intended one-way distribution of the area 
load to the rafters only was made possible by defining the excluded 
members that will not take any load (the tie beams and bracings). 


(You can re-select the Load, RC then choose ‘Display Separately’ to 
remove the check mark and toggle it off.) 


Next is to change the active load case to Roofing System. Our roofing 
system is an area load of 1.0 N/m2 


With similar action, go to Tools>Generate Loads>Form Area Loads on 
Members vis Plane 


Notice that your previous selection is still active. So, in this case you 


only need to change the direction and amount of load as shown. LC ‘ok’ 
to exit. 
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Design of Slabs 


The workflow for the slabs is similar to all surface elements like walls 
and mat foundations. DLC on the add-on RF-Concrete Surfaces. 


On General Data, select the Strength design load combinations and 


move them to the right box 
m’ RF-CONCRETE Surfaces - [Exercise 13] 


File Settings Help 
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Materials and Surfaces tree remains unchanged. 


On the Reinforcement tree, since we only have 1 surface element, we 
will name it as S1 


Ph DET has 


es en | 


Note that if you have a big structure with walls, slabs and foundations, 
your list on reinforcement might expand to represent all those different 


surface elements. For example, your list might look something like the 
one shown below. 


~~ Surfaces 

=|- Reinforcement 
-~ 1-Level 1 Slabs 
a 2 - Level 2 Slabs 
= 3 - Level 3 Slabs 


iB - Spread Footing 1 
‘9 - Combined Footing 2 
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